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ABSTRACT 

A special study of the infrared heat lamps used in the Radiological 
and Biological Chemistry Division of the US Army Environmental 
Hygiene Agency to dry samples was conducted during the period 
September - October 1974.  It was concluded that a personnel hazard 
from infrared radiation did not exist; however, continuous viewing 
of the light reflected from the planchette exceeds current recommended 
limits. 

Recommendations include reducing reflected luminance from the sample 
planchette and placing a warning label on the sample dryer. 

Distribution limited to US Government agencies only. 
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RADIATION PROTECTION  SPECIAL STUDY NO.   42-043-75 

INFRARED HEAT  LAMPS  USED IN  DRYING CHEMICAL  SAMPLES 
SEPTEMBER -  OCTOBER 1974 

1.      REFERENCES. 

a. Paragraph 2-35a(6),  AR 10-5,  Organization and Functions,  Department 
of the Army,  28 January 1974. 

b. AR 40-46,  Control of Health Hazards  from Lasers  and Other High 
Intensity Optical Sources,  6 February  1974. 

c. DF,  USAEHA-RL,   this  Agency,   5 August  1974,   subject:     Evaluation  of 
Heat Lamp Eye Hazaid. 

2. PURPOSE.     To evaluate potential optical radiation hazards  associated with 
the  use of 250-watt infrared heat  lamps  in laboratory sample drying 
operations,  to make  recommendations  designed to limit needless exposure of 
personnel  to potentially hazardous  radiation from this equipment,   and to 
determine the need for eye protection  for operators of this equipment. 

3. BACKGROUND. 

a. General.    A 250-watt heat  lamp was  used in each Nuclear Associates 
Model   21-115 Sairple Dryer   (Figure   1)   utilized for drying liquid samples   in 
preparation for radio-chemical analysis.     Personnel of the Radiological  and 
Biological Chemistry Division of the  US  Army Environmental Hygiene Agency 
(USAEHA)   using the  lamps had complained of glare  and eye  strain  from the 
lamps  and were concerned about a potential eye hazard.     One laboratory 
chemist wore Shade 2  filter glasses. 

b. Instrumentation. 

(1) Photo Research Pritchard Model 1980 Photometer. 

(2) Nikon F Camera with Kodak Infrared Film. 

(3) Hewlett-Packard Model 8330/8334A Radiant Flux Meter. 

(4) EDP Scanning Photo-Microdensitometer. 

Distribution limited to US Government agencies 
only.  Test and evaluation; September - October 
1974.  Other requests for this document must be 
referred to Commander, US Army Environmental Hygiene 
Agency, Aberdeen Proving Ground, MD 21010. 
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Radn Prot Sp Study No. 42-043-75, Infrared Heat Lamps Used in Drying Chemical 
Samples, Sep-Oct 74 

Figure 1.  Nuclear Associates Sample Dryer Showing Metal Planchettes and 
Heat Lamp at Top of Page 
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c'     Abbreviations.    The Table of radiometric and photometric terms  and 
units is provided in the Appendix. 

d. Inventory. At the time of the study eleven units were in use at 
USAEHA. No attempt was made to determine numbers of similar units at Ft 
Belvoir and other Army laboratories. 

4. FINDINGS. 

a.     Lang Type.    General Electric Model  R40/10,  250-watt infrared heat 
lamp. 

b'     Irradiance.    The maximum total irradiance at eye  level within  30  cm - 
100  cm from the Planchette  ranged from 30 to 50  yW«cm2.     If the lamp were 
directed upward the total irradiance was  as  shown in Figure  2.     The reflected 
irradiance  at eye  level between 0.35  and 1.4  ym was  approximately 7 percent 
of the total irradiance. 

c. Spectral Distribution.     The spectral distribution of each lamp had a 
maximum value  at  1.2 -  1.3  ym. 

d. Illuminance.    The maximum illuminance measured at a distance of 1 
meter with the  lamp turned upward was  120  lm*ft    . 

e. Luminance.     The maximum reflected luminance from the Planchette was  8 
cd*cm-2. 

f. Radiance.     The  rauiance  of the  infrared heat  lamps  did not exceed 0.8 
W/cin2,sr in the wavelength band of 0.4 to 1.4  ym. 

5. DISCUSSION. 

a. Skin Hazards.    The warmth sensation by the skin  resulting from 
absorption of radiant energy normally provides  adequate warning to prevent 
thermal injury of the skin.     The direct solar irradiance is  approximately  40 
to 70 itW'cm"2  in the northern  latitudes  and up to 100 mW«cm~2  in the tropics. 
These  levels  incident upon the  skin produce a definite sensation of warmth. 
One could expect  far-infrared radiation for wavelengths beyond 3 ym to cause 
a similar sensation  for a whole-body irradiance of only  10 mW«cm~2,  since  the 
spectral absorption of visible and near-infrared is  far less  than for 
far-infrared radiation.    Thresholds  for thermal injury of the skin are  far 
above these  levels, hence no risk of skin bums exist from infrared radiation 
from the sample  dryer. 
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Figure 2. Left Scale; Irradiance vs. Range (0.4-1.4 y), Right Scale; 

Total Irradiance vs. Range for the 250-W Heat Lamp 

4 

10 

:-:  : ,  ■ -     ^   .  ^iiirw^giaiiiiiiiiiiiitfiiifii 



mmmr -^m®. ^^u-«.- i  - ,n„Mf^m[A^^mFfummf||^K^m 

■■■ 

■ 

Raön Prot Sp Study No.  42-043-75,   Infrared Heat Lamps Used in Drying Chemical 
Samples, Sep-Oct 74 

b.    Eye Hazards  from Infrared Radiation.    Quantitative data for the 
production of lenticular opacities  following exposure to infrared radiation 
are very limited.     Radiant energy absorbed by the iris appears to play the 
principal role  in  raising the temperature of the crystalline  lens  for short 
exposure times.     The  infrared corneal dose-rate experienced out-of-doors  in 
daylight is  of the order of 10"3 W«cm"2.     Some workers exposed for 10  to 15 
years  to Infrared irradiances  of 0.08 to 0.4 W«cm"2  encountered in the  glass 
and steel industries have developed lenticular opacities.     Such irradiances, 
even if visible  radiation,  definitely produce  a marked sensation of warmth, 
provided that  a significant area of the  skin is  exposed   (greater than a few 
cm2) . 

c*     Eye Hazards   from Intense  Light.     The  radiance of the  source  is 
insufficient  to cause  thermal  retinal  injury.     However,   long-term staring 
into the  lamp   (not possible with present Nucleonics  stand)   or at the 
brilliant  reflection  from the planchette exceeds  the  current  recommended 
limit of cd* cm Hence an OD-1 neutral filter would be necessary to 
reduce this reflection to a reasonably comfortable luminance. 

d.  Exposure Reduction.  Two methods could be used to reduce the glaring 
reflection from the planchette. 

(1)  Reduce luminance using OD 1 or 10-percent transmission (Shade 3.5 to 
4.0) filters either as an area shield (eg, dark plastic) or dark sunglasses. 

(2)  Reduce luminance by paxnting planchettes dark black.  This, of 
course, may not be possible, since the paint may interfere with the sample. 

6.  CONCLUSIONS.  Since the levels of infrared radiation measured very near 
the lamp exceeded comfortable levels for remaining under thermal exposure, 
and since the maximum levels measured were below those believed to thermally 
cause lenticular opacities for short exposure duration, it is concluded that 
a personnel hazard from infrared radiation did not exist.  However, 
continuous viewing of the light reflected from the planchette exceeds current 
recommended limits. 

7,  RECOMMENDATIONS. 

a.  Place warning label on sample dryers to instruct viewers not to stare 
at the lamp or samples during operation. 
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b.    Raduce the reflected luminance  from the planchette by providing Shade 
3.5 - 4.0 sunglasses to laboratory personnel,  or installing a filter shield 
around the dryers,  or painting the planchettes black. 
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